In addition to the usual amino acids and vitamins, Lactobacilus delbrekii strain 730 (ATCC 9649) has been shown to require pyridoxamine phosphate (McNutt and Snell, 1950) , thymidine , and an unsaturated fatty acid (e. g., oleic acid) for growth. In addition to these absolute requirements for growth, partial acid hydrolyzates of casein further stimulate growth of this organism. This stimulation has been duplicated by the addition of histidine and serine peptides Prescott et al., 1953) to the growth medium. Details of the nutritional requirements of L. delbrueckii strain 730 have recently been reported by Peters and Snell (1954) .
When the organism is grown in the presence of all of these substances, the time required for maxmum growth to occur is reduced substantially by the addition of an enzymatic hydrolyzate of casein or a variety of natural extracts. This effect is especially noticeable when a short incubation period and a very dilute inoculum are employed. The nature of some of these additional growth stimulatory factors for L. delbrueckii is reported in this paper.
MATERIALS AND METHODS
Cultures and inocula. The culture of L. delbrueckii strain 730 (ATCC 9649) was maintained and the inoculum grown as previously described figure 1 . That yeast extract is supplying growth stimulatory substances rather than additional absolute growth requirements is shown by the fact that unsupplemented basal medium permitted maximum growth, but only with longer incubation times. Examination of the growth curves (figure 1) shows that the rates of growth, once started, on supplemented and unsupplemented media are very nearly the same; the favorable effect of the supplements results from a pronounced reduction in the "lag" phase. Since this lag was only 4 to 6 hr, growth in unsupplemented medium began before growth in supplemented medium had reached maximum. Inocula grown on unenriched medium responded to yeast extract in the same manner as the routinely used inocula grown on yeast extract-enriched medium, showing that the organism when grown in the absence of yeast extract still responds to the stimulatory effects of yeast extract.
Of the crude natural materials tested, yeast extract and liver fractions possessed the highest activity for L. delbUeckii. Results with more purified preparations showed that the growth stimulatory factors fell into two well-defined categories. The high activity of yeast nucleic acid and the even higher activity of the nucleic acid after hydrolysis with sodium hydroxide, according to the procedure of Loring et al. (1952) which degrades the nucleic acid to the nucleotide stage, indicates that products derived from ribonucleic acid have high stimulatory activity. On the other hand, the activity of trypsin, and of enzymatic digests of casein, indicates that another category of stimulatory substances may be peptide in nature. A sample of insulin digested with trypsin according to the procedure of Sprince and Woolley (1945) showed about the same activity as enzymatically digested casein (table 2), indicating that the stimulatory peptide(s) for L. delbrueckii is probably not identical with strepogenin, since trypsin-digested insulin is much higher in strepogenin activity than trypsin-digested casein. It has been shown by others that, although growth of many lactic acid bacteria on defined media is stimulated by partial protein digests , the identity of the peptides required varies with the rl | organism and the exact testing conditions Pres-40 cott et al., 1953 Xanthine.
HOURS AT 370 C. Hypoxanthine (Hoffmann and Paveek, 1952) ; Nygaard and Cheldelin and Nygaard, 1951) . In the sensitive strains, uridine at a level of 1 ,ug per 10 ml elicits half-maximum growth response in S. faecalis, whereas for L. gayonii 150 to 300,g per 10 ml of the active nucleotides are needed for halfmaximum growth (Hutchings et al., 1946) . For L. delbrueckii uridylic acid, the most active of the compounds tested, gave half-maximum growth at about 20 lAg. per ml, whereas 300 to 500 jg of yeast extract was required. Although part of the growth-stimulatory activity of yeast extract undoubtedly is due to nucleotides and nucleosides of uracil and cytosine (crystalline uridine has been isolated from yeast extract (Hoffmann and Pavcek, 1952) ), other unidentified stimulatory substances, among which peptides are undoubtedly present, must contribute to the effects of yeast extract to explain its high activity relative to that of known compounds.
